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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in MAC for isoflurane, but also experience an attenuation in 
the NMDA-induced increase in isoflurane MAC. PSD-95/SAP90 appears to 
mediate the role of the NMD A receptor in determining the MAC of 
inhalational anesthetics. Suppression of the expression of PSD-95/SAP90 
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mediated through the N-methyl-D-aspartate receptor activation, in spinal 
* cord neurons PSD-95/SAP90 interacts with the N-methyl-D-aspartate 

receptor subunits 2A/2B. Activation of the N-methyl-D-aspartate receptor 
in spinal hyperalgesia results in association of the 
N-methyl-D-aspartate receptor with PSD-95/SAP90. PSD-95/SAP90 is 
required for hyperalgesia triggered via the N-methyl-D-aspartate 
receptor at the spinal cord level. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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decrease in min. alveolar concn. (MAC) for isoflurane, but also experience 
an attenuation in the NMDA-induced increase in isoflurane MAC. 
PSD-95/SAP90 appears to mediate the role of the NMDA receptor in detg. the 
MAC of inhalational anesthetics. Suppression of the expression of 
PSD-95/SAP90 in the spinal cord significantly attenuates responses to 
painful stimuli mediated through the N-methyl-D-aspartate receptor 
activation, in spinal cord neurons PSD-95/SAP90 interacts with the 
N-methyl-D-aspartate receptor subunits 2A/2B. Activation of the 
N-methyl-D-aspartate receptor in spinal hyperalgesia results in assocn. of 
the N-methyl-D-aspartate receptor with PSD-95/SAP90. PSD-95/SAP90 is 
required for hyperalgesia triggered via the N-methyl-D-aspartate receptor 
at the spinal cord level. 
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This invention relates to IP receptor antagonists selected from the 
group of compounds represented by Formula I: ##STRl## 
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where: 

R.sup.l is a group represented by formula (A), (B) or (c); ##STR2## 

d other substituents as defined in the specification, and their 
pharmaceutical ly acceptable ts or crystal forms thereof; and 
pharmaceutical compositions containing them; and methods their use as 
therapeutic agents. 
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The present invention relates to newly identified human polynucleotides 



vectors, host cells, antibodies, and recombinant methods for producing 
human antigens. The invention further relates to diagnostic and 
therapeutic methods useful for diagnosing and treating disorders relat 
to these novel human antigens. 
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The present invention provides novel polynucleotides encoding K+betaM2 
polypeptides, fragments and homologues thereof. Also provided are 
vectors, host cells, antibodies, and recombinant and synthetic methods 
for producing said polypeptides. The invention further relates to 
diagnostic and therapeutic methods for applying these novel K+betaM2 
polypeptides to the diagnosis, treatment, and/or prevention of various 
diseases and/or disorders related to these polypeptides. The invention 
further relates to screening methods for identifying agonists and 
antagonists of the polynucleotides and polypeptides of the present 
invention. 
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Ajs .The present invention provides novel polynucleotides encoding K+Mbetal 
polypeptides, fragments and homologues thereof. Also provided are 
vectors, host cells, antibodies, and recombinant and synthetic methods 
for producing said polypeptides. The invention further relates to 
diagnostic and therapeutic methods for applying these novel K+Mbetal 
polypeptides to the diagnosis, treatment, and/or prevention of various 
diseases and/or disorders related to these polypeptides. The invention 
further relates to screening methods for identifying agonists and 
antagonists of the polynucleotides and polypeptides of the present 
invention. 
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The present invention relates to novel human secreted proteins and 
isolated nucleic acids containing the coding regions of the genes 
encoding such proteins. Also provided are vectors, host cells, 
antibodies, and recombinant methods for producing human secreted 
proteins. The invention further relates to diagnostic and therapeutic 
methods useful for diagnosing and treating diseases, disorders, and/or 
conditions related to these novel human secreted proteins. 
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The present invention relates to novel human secreted proteins and 
isolated nucleic acids containing the coding regions of the genes 
encoding such proteins. Also provided are vectors, host cells, 
antibodies, and recombinant methods for producing human secreted 
proteins. The invention further relates to diagnostic and therapeutic 
methods useful for diagnosing and treating diseases, disorders, and/or 
conditions related to these novel human secreted proteins. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention provides nicotine receptor agonists of formula I: 

##STR1## 

wherein R.sub.l, x, y, and n have any of the values given in the 
specification, or a pharmaceutical^ acceptable salt thereof, as well as 
pharmaceutical compositions comprising such a compound or salt, methods 
for preparing such a compound or salt, and methods for modulating (e.g. 
antagonizing or activating) nicotine receptors with such a compound or 
salt. 
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This invention relates to newly identified cancer related 
polynucleotides and the polypeptides encoded by these polynucleotides 
herein collectively known as "cancer antigens' 1 , or alternatively "cancer 
related proteins", and the use of such cancer antigens for detecting 
disorders related to the tissues where these cancer antigens are 
expressed, particularly the presence of cancer and cancer metastases. 
This invention relates to cancer antigens as well as vectors, host 
cells, antibodies directed to cancer antigens and the recombinant 
methods and synthetic methods for producing the same. Also provided are 
diagnostic methods for detecting, treating, preventing and/or prognosing 
disorders related to the tissues where these cancer antigens are 
expressed, and therapeutic methods for treating such disorders. The 
invention further relates to screening methods for identifying agonists 
and antagonists of cancer antigens of the invention. The present 
invention further relates to inhibiting the production and function of 
the polypeptides of the present invention. 
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AB The present invention relates to novel human secreted proteins and 
isolated nucleic acids containing the coding regions of the genes 
encoding such proteins. Also provided are vectors, host cells, 
antibodies, and recombinant methods for producing human secreted 
proteins. The invention further relates to diagnostic and therapeutic 
methods useful for diagnosing and treating diseases, disorders, and/or 
conditions related to these novel human secreted proteins. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a method for a sustained treatment 



PRIORITY INFORMATION: 

DOCUMENT TYPE: 

FILE SEGMENT: 

LEGAL REPRESENTATIVE: 

NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
NUMBER OF DRAWINGS: 
LINE COUNT: 



and/or prophylaxis of neuropathic ***pain*** in mammal comprising 
administering by peripheral nerve injection a neuropathic ***pain*** 
relieving composition comprising an alpha-2-adrenergic agonist. 

The invention further relates to the use of an alpha-2-adrenergic 
agonist for the preparation of an injectable medicament for the 
sustained treatment and/or prophylaxis of neuropathic ***pain*** in 
mammal by peripheral nerve block. 
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AB The present invention relates to a novel mammalian anti -opioid receptor 
protein (OFQR) , peptide ligands (such as OFQ) that bind to ofqr, and 
methods of using the OFQ peptide and analogues to reverse the 
physiologic effects of opiates such as morphine. The isolation, 
characterization and pharmacological use of the endogenous peptide 
ligand is described. A particular embodiment of the OFQ peptide is a 
heptadecapeptide having an FGGF aminoterminal motif. The peptide 
specifically binds to an OFQ receptor protein heterologous! y expressed 
in mammalian cells. The peptide does not bind with high affinity to 
.mu., .delta, or .kappa, receptors, but it antagonizes opioid mediated 
effects (such as analgesia and hypothermia) without increasing 
nociceptive sensitivity. Tyrosine substitution variants of the peptide 
ligand specifically bind to the opioid receptor and can be 
radioiodinated. Also provided are methods of making such peptide ligands 
and OFQR antagonists, and methods of using the ligands for diagnostic 
and therapeutic uses and for the identification of other 
naturally-occurring or synthetic opioid receptor ligands. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of making an immunoisolatory 
comprising living cells dispersed in a 
disclosed, the cells being capable of 
product or of providing a metabolic or 



vehicle comprised of a core 
biocompatible matrix is 

secreting a biologically active 
immunologic function to an 



jacket 
comprising 

said ceils dispersed in a preturbor incili ia maLci iai comprising 
extracellular matrix components or a biocompatible hydrogel precursor, 
and a solution of a biocompatible jacket precursor from a nested 
dual-bore extrusion nozzle, wherein the suspension of (a) is coextruded 
from the inner bore and the solution of (b) is coextruded from the outer 
bore of the nozzle, to form said jacket as the solution of (b) and the 
suspension of (a) arc coextruded; and exposing the vehicle to a 
treatment that forms a core comprising a volume of at least 1 .mu.l and 
at least 10. sup. 4 cells and comprising a biocompatible matrix from the 
precursor matrix of solution (a). 
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AB 



jacket are 
and at least 



immunoi solatory vehicles having a core and a surroundim 
disclosed, the core having a volume in excess of 1 .mu 
about 10. sup. 4 living eel is capable of secreting a biologically active 
product or of providing a biological function to a patient, the cells 
dispersed in a biocompatible matrix formed of a hydrogel or an 
extracellular matrix component, and the external jacket being 
permselective, biocompatible and having a molecular weight cutoff 
permitting passage of molecules between the patient and the core through 
said jacket to provide said biological product or function. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of providing a biologically active molecule or metabolic or 

immunologic function to a patient, comprising implanting into the body 
of the patient at least one immunoisolatory vehicle comprising a core 
comprising a volume in excess of 1 .mu.l and at least about 10. sup. 4 
living cells dispersed in a biocompatible matrix formed of a hydrogel or 
extracellular matrix components, said cells being capable of secreting a 
biologically active product or of providing a metabolic or immunologic 
function to the patient; and an external jacket surrounding said core, 
said jacket being formed from a thermoplastic or hydrogel, said jacket 
being free of said cells projecting externally therefrom, said jacket 
being biocompatible and having a molecular weight cutoff permitting 
passage of molecules between the patient and the core through said 
jacket to provide said biologically active product of function. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Disclosed are formulations effective to stabilize omega conotoxin 

peptide preparations at elevated temperatures. Novel omega conopeptides 
also form part of the invention. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L8 ANSWER 205 OF 216 
ACCESSION NUMBER: 
TITLE: 

INVENTOR(S) : 



USPATFULL 

1998:69048 USPATFULL 

use of kainic acid antagonists to prevent toxic side 
effects of nmda antagonists 

Olney, John w., 1 Lorenzo La., St. Louis, MO, United 
States 63124 



PATENT INFORMATION: 



NUMBER 



KIND 



DATE 



US 5767130 



19980616 



RELATED APPLN. INFO.: 



Continuation-in-part of Ser. No. US 1992-877839, filed 
on 1 May 1992 which is a continuation-in-part of Ser. 
No. US 1990-467139, filed on 18 Jan 1990, now abandoned 
which is a continuation-in-part of Ser. No. US 
1989-424548, filed on 20 Oct 1989, now patented, Pat. 
No. US 5034400 
Uti 1 i ty 
Granted 

weddington, Kevin E. 
Kelly, Patrick D. 
16 
1 

1 Drawing Figure(s); 1 Drawing Page(s) 
1795 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB This invention discloses that kainic acid receptor antagonists (KA 

antagonists) can act as "safener" agents to reduce or prevent adverse 
side effects caused by nmda antagonists, nmda antagonists can reduce 
excitotoxic brain damage due to stroke, cardiac arrest, asphyxia, etc., 
but they also cause toxic damage to certain types of neurons, as well as 
psychotomimetic effects such as hallucinations. Co-administration of a 
KA antagonist can (1) reduce or prevent such undesired side effects, and 
(2) increase the extent of neuronal protection provided to the CNS, 
beyond the levels of protection that can be provided by nmda antagonists 
alone, or non-NMDA antagonists alone. Therefore, co-administration of a 
KA antagonist allows nmda antagonists to be used more safely and 
effectively. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Novel diazepine derivatives which selectively inhibit adenosine 

monophosphate deaminase and methods of preparing these compounds are 
provided. These compounds are useful in treating certain conditions - 
vivo which may be ameliorated by increased local concentrations of 
adenosine. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB A method of inducing ***anesthesia*** , sedation, analgesia, 

hypothermia, and reduced stress by administering an effective amount of 
an adenosine compound to a mammal. It also provides a method for 
preserving donor organs in vivo by contacting them with an adenosine 
compound, as well as a method for preparing organ recipients for 
transplant. 
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A method of inducing ***anesthesia*** , sedation, analgesia, 
hypothermia, and reduced stress by administering an effective amount of 
an adenosine compound to a mammal, it also provides a method for 
preserving donor organs in vivo by contacting them with an adenosine 
compound, as well as a method for preparing organ recipients for 
transplant. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Methods and compositions are disclosed for treating or preventing 
adverse CNS effects produced by nmda receptor hypofunction qnrh; , 
including hypofunction induced by nmda antagonist drugs, and 
hvoofunction occurring as a causative or aggravating factor in 
schizophrenia. One method of this invention comprises administering an 
alpha-2 adrenergic (.alpha. 2) receptor agonist drug along with an nmda 
antagonist drug. The nmda antagonist drug exerts a primary benefit in 
reducing excitotoxic brain damage, alleviating neuropathic ***pam*** 
or preventing or avoiding tolerance or addiction to various types of 
drugs. The .alpha. 2 agonist drug acts as a secondary or safener drug, 
to prevent the neurotoxic side effects that would be caused by the NMDA 
antagonist in the absence of the safener drug. Another method disclosed 
herein involves the use of an .alpha. 2 agonist drug, by itself, to 
combat a different and naturally-occurring form of nmda receptor 
hypofunction which occurs as a causative or aggravating mechanism in 
people suffering from schizophrenia. Although .alpha. 2 agonists are 



administered' early in the illness, such as at the first signs of 
schizophrenic illness, and continuously or intermittently thereafter to 
prevent the development or worsening of pathological brain changes. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB Disclosed are novel omega conotoxin peptides effective in producing 
analgesia. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. . 

AB Pharmaceutical compositions are described for preventing neurotoxicity, 
crisinq as active ingredient the stereospecifi c (+) enantiomer, having 
(3S.4S) configuration of .DELTA. .sup. 6 tetrahydrocannabinol type 
compounds. The compositions are particularly effective in alleviating 
and even preventing neurotoxicity due to acute injuries to the central 
nervous system, including mechanical trauma, compromised or reduced 
blood supply as may occur in cardiac arrest or stroke, or poisonings. 
They are also effective in the treatment of certain chronic degenerative 
diseases characterized by gradual neuronal loss. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. , . . 

AB A method of producing analgesia and enhancing opiate analgesia is 

disclosed. The method includes administering TVIA (SNX-185) or MVIIA 
(SNX-111) omega-conopeptide, or derivative thereof which is 
characterized by its ability to (a) inhibit voltage-gated calcium f 
channels selectively in neuronal tissue, as evidenced by the peptide s 
ability to inhibit electrically stimulated contraction of the guinea pig 
ileum, and (b) bind to omega-conopeptide MVIIA binding sites present in 
neuronal tissue. 
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AB The invention relates to a method of treating painful, inflammatory or 
allergic disorders comprising treatment with an effective amount of a 
composition comprising cis-8-methyl-N-vanillyl-6-nonenamide. The 
invention also relates to compositions for use in the inventive method. 
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2001 American Society of Anesthesiologists inc. 
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DOCUMENT TYPE: conference 

LANGUAGE: English m . 

AB introduction: Perioperative ***pain*** is commonly seen in pediatric 
inpatients (1). One promising approach to manage perioperative 

***p"ain*** in children is pre-emptive analgesia. However, Little is 
known about the pre-emptive analgesic effect of different anesthetics in 
neonatal human and rat. Complete Freund's adjuvant (CFA) can induce 
inflammation and persistent ***pain*** in both adult rats and rat 
pups (2, 3), Characterized by hyperalgesia, allodynia and central 
sensitization. The animal model has been widely used for studying 

***pain*** behavior and responses to ***pain*** therapy in neonatal 
rat. we used this animal model to test the hypothesis and efficiency of 
pre-emptive analgesia by different anesthetics in rat pups, we also used 
Fos positive neuron in the spinal cord as a marker of central 
sensitization. (4,5) Methods: 18-22 postnatal day rat were used. Normal 
saline(NS)(10ul) or CFA(10ul,l:l oil/saline) was injected into one hind 
paw. Paw withdrawal latency(PWL)by thermal stimulation was measured in all 
animals except regional ***anesthesia*** groups before and 2 hours 
after CFA or NS hind paw injection. General ***anesthesia*** (2% 

***halothane*** ); ***mtrathecal*** bupivacaine (50ug in lOul) or 
femoral and sciatic nerve block (total 500 ug in 0.2ml) were applied 
before CFA injection. After 2 hours of CFA stimulation, the rats were 
perfused with 4% paraformaldahyde and L4-5 was processed for Fos protein 
staining. Fos immunoreacti vi ty was determined and compared between 
different ***anesthesia*** groups. Results: CFA injection resulted in 
behavioral hyperalgesia within 2 hours of stimulation as determined by PWL 
from 11.0+-1.7s to 5.4+-l.ls. Spinal Fos expression increased from 
4.7+-0.4 to 23.6+-1.5. General ***anesthesia*** delayed CFA induced 
PWL to 7.2+-0.8s and suppressed spinal superficial Fos expression by 
39.8%(14.4+-2.1) Peripheral nerve block abolished CFA induced FOS 
expression whereas ***intrathecal*** local anesthetic partially 
blocked the Fos expression in the superficial dorsal horn. Conclusion: 

***Pain*** response in neonatal rat is well developed. Aggressive 
pediatric ***pain*** management is strongly suggested. Pre-emptive 
analgesia and its effectiveness depended on ***anesthesia*** 
techniques. Partial ***pain*** relieve was observed after a period of 
exposure to inhalation agent probably due to decreased central 
sensitization. Complete blocking of Fos expression by peripheral nerve 



analgesia. Effect of "intrathecal*** local anesthetics as a 
pre-emptive analgesia need further study because ***i ntrathecal*** _ 
local anesthetics only partially block the expression of Fos in the spinal 
cord. 

I_8 ANSWER 215 OF 216 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. 
ACCESSION NUMBER: 2001:89830 BIOSIS 
DOCUMENT NUMBER: PREV200100089830 

title ■ The effect of ***i ntrathecal *** dexmedetomi di ne on 

induction of Fos-like immunoacti vity in the spinal dorsal 
horn in a rat postoperative ***pain*** model. 

AUTHOR(S): Shimode, N. (1); Tanimoto, M. ; Tashiro, T.; Fukuoka, T.; 

Kondo, E. ; Noguchi , K. 

CORPORATE SOURCE: (1) Hyogo College of Medicine, Hyogo Japan 

SOURCE: Society for Neuroscience Abstracts, (2000) vol. 26, No. 

1-2, pp. Abstract No. -354. 2. print. 
Meeting info.: 30th Annual Meeting of the Society of 
Neuroscience New Orleans, LA, USA November 04-09, 2000 
society for Neuroscience 
. ISSN: 0190-5295. 

DOCUMENT TYPE: Conference 

LANGUAGE: English 

SUMMARY LANGUAGE: English . 
AB clonidine, an alpha2-adrenerqic agonist produces anti nociception when 
injected epidurally or ***mtrathecally*** . Dexmedetomi dine, more 
specific alpha2-adrenoceptor agonists than clonidine, decreases 
MAC(minimum alveolar concentration) of ***halothane*** with 
dose-dependent manner. Fos is an immediate early gene product induced in 
spinal dorsal horn by noxious stimuli. A surgical incision in planter 
aspect of the rat hindpaw has been used as a postoperative ***pain*** 
model, in this study, we examined Fos induction in the spinal dorsal horn 
in this model, and investigated the effect of ***i ntrathecal*** 
dexmedetomi dine on this Fos expression, under ***halothane*** .(2/6) 

***anesthesia*** , Sprague-Dawley male rats (300-350g) were injected 
saline or dexmedetomi dine (0.1, 0.3, 1, 3, or 10 mug) t 

***intrathecally*** . Thirty minutes later, they received surgical 
incision described above and were sutured with 5-0 nylon. Two hours after 
the noxious surgical procedure, all rats were intracardially perfused with 
4% paraformaldehyde. The L5 segment of spinal cord was dissected out and 
cut 30 mum transverse sections using a cryostat. These sections were 
immunohistochemically stained for Fos protein, in saline group, Fos 
positive neurons were observed mainly in the superficial laminae (I, II) 
and, to a lesser extent, in laminae Ill-v. The number of Fos-like 
immunoreactive neurons decreased in laminae I-V by dexmedetomi dine 
pretreatment with dose-dependent manner. We conclude that 

***i ntrathecal*** dexmedetomi dine suppress neural response of spinal 
neurons to noxious stimuli in respect to Fos expression. 
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LANGUAGE: English . 

AB Background: The hind brain and the spinal cord, regions that contain high 
concentrations of gamma-ami nobutyric acid (GABA) and GABA receptors, have 
been implicated as sites of action of inhalational anesthetics. Previous 
studies have established that general anesthetics potentiate the effects 
of gamma-ami nobutyric acid at the GABA-A receptor. It was therefore 
hypothesized that the suppression of nocifensive movements during 

***anesthesia*** is due to an enhancement of GABA-A receptor-mediated 
transmission within the spinal cord. Methods: Rats in which an 

***i ntrathecal*** catheter had been implanted 1 week earlier were 
anesthetized with ***hal othane*** . Core temperature was maintained at 
a steady level. After MAC determination, the concentration of 

***hal othane*** was adjusted to that at which the rats last moved in 
response to tail clamping, saline, a GABA-A, a gaba-b, or a glycine 



to move in response to application of the tail clamp was redetermined 5 
min later, after which the ***halothane*** concentration was increased 
by 0.2%. Response latencies to application of the noxious stimulus were 
measured at 7-min intervals during the subsequent 35 mm. To determine 
whether these antagonists altered baseline response latencies by 
themselves, another experiment was conducted in which the concentration of 

***halothane*** was not increased after ***intrathecal*** 
administration of GABA-A receptor antagonists. Results: 

***lntrathecal*** administration of the GABA-A receptor antagonists 
bicuculline (0.3 mu-g) or picrotoxin (0.3, 1.0 mu-g) antagonized the 
suppression of nocifensive movement produced by the small increase in 

***halothane*** concentration, in contrast, the anti nocifensive effect 
of the increase in ***halothane*** concentration was not attenuated by 
the GABA-B receptor antagonist CGP 35348 or the glycine receptor 
antagonist strychnine. By themselves, the GABA-A receptor antagonists did 
not alter response latency in rats anesthetized with sub-MAC 
concentrations of ***halothane*** . Conclusions: ***lntrathecal*** 
administration of bicuculline or picrotoxin, at doses that do not change 
the latency to pinch-evoked movement when administered alone, antagonized 
the suppression of noxious-evoked movement produced by ***halothane*** 
concentrations equal to or greater than MAC. These results suggest that 
enhancement of GABA-A receptor-mediated transmission within the spinal 
cord contributes to ***halothane*** 's ability to suppress nocifensive 
movements. 
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detd ... for rectal administration. Liquid forms may be prepared for 
oral administration or for injection, the term including subcutaneous, 
transdermal, intravenous, ***intrathecal*** , and other parenteral 
routes of administration. The liquid compositions include aqueous 
solutions, with or without organic cosolvents, aqueous or oil. 

. of the compositions of the present invention. The term 
administration as used herein encompasses oral, parenteral, intravenous, 
intramuscular, subcutaneous, transdermal, ***intrathecal*** , rectal 
and intranasal administration. 

Animals (Sprague-Dawley rats weighing 300-400 g) were fasted overnight 
but were allowed free access to water. ***Anesthesia*** was induced 



DETD 



DETD 



■ and was maintained with 2% ***halothane*** and 70% nitrous oxide 
during the surgical procedures. Atropine sulfate (0.04 mg, i.p.) was 
injected. The right femoral artery and. 
detd steady state monitor, drug administration and mcao. Following these 

surgical procedures, the inspired ***halothane*** was discontinued 
to avoid the effect of ***halothane*** on systemic blood pressure 
and CBF. ***Anesthesia*** was maintained with 70% nitrous oxide and 
30% oxygen. Thirty minutes after discontinuation of ***halothane*** 
measurement of the preischemic physiological variables, CBF, MAP, and 
pulse rate was begun. Steady-state baseline values were recorded before 
the. 

DETD . . . scores in stroke model in gerbils 

(normal score, 0) 
Neurological behavior 

Score(s) 



Normal 0 
Si eepy/1 ethargi c 1 
Hyperactive 2 
Ci rcli ng/Ptosis 3 
Jumping 4 
Tossing seizures/Ophistolonus 

5 

Tonic convulsion 6 
Coma, weak ***pain*** response 

7 

Coma, no ***pain*** response 

8 

Death 9 



Modification of Rudol phi's Clinical scoring method. 
DETD . . . supplied by Anilab (Hulda, Israel) were used in this study. 

They were anesthetized using Pentothal (Abbott, Italy) for induction, 
with ***Halothane*** (ICI Pharmaceuticals, England), in a mixture of 
70% N.sub.2 and 30% 0.sub.2 for maintenance. 
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AB PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in MAC for isoflurane, but also experience an attenuation in 
the ***nmda*** -induced increase in isoflurane MAC. PSD-95/SAP90 
appears to mediate the role of the ***nmda*** receptor in 
determining the MAC of inhalational anesthetics. Suppression of the 
expression of PSD-95/SAP90 in the spinal cord significantly attenuates 
responses to painful stimuli mediated through the N-methyl -D-aspartate 
receptor activation, in spinal cord neurons PSD-95/SAP90 interacts with 
the N-methyl -D-aspartate receptor subunits 2A/2B. Activation of the 
N-methyl -D-aspartate receptor in spinal hyperalgesia results in 
association of the N-methyl -D-aspartate receptor with PSD-95/SAP90. 
PSD-95/SAP90 is required for hyperalgesia triggered via the 
N-methyl -D-aspartate receptor at the spinal cord level. 
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document type: Journal 
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AB Thalamic afferents and efferents primarily use the neurotransmitter 

glutamate, which acts through a variety of ionotropic ( ***nmda*** , 
ampa, kainate) and metabotropic receptors. The NMDAR is composed of 
multiple subunits, NRl and NR2A-D . The obligatory NRl subumt is 
expressed as one of eight isoforms, due to the alternative splicing of 
exons 5, 21, and 22. Each NRl splice variant is functionally distinct. 
For instance, alternative splicing of exons 21 and 22 renders two 
c-terminal variants, which differentially assoc. with NR2 subunits and 
intracellular mols. such the PSD-95 family of proteins. These PSD 
proteins play a pivotal role in nmdar function by linking nmdars to the 
cytoskeleton and downstream signal -transducing enzymes that can directly 
modulate nmdar function and/or promote NMDAR-assocd . intracellular events, 
previous work reported that NRl is by far the most abundant NMDAR subumt 
expressed in the primate thalamus, in the current study, the authors 
extend these findings first by detq. which NRl isoforms are predominantly 
expressed in the thalamus, secondly, the authors characterize the 
expression of the NMDAR-assocd. PSD mols., such as PSD-95, in the 
thalamus. Using in situ hybridization, the authors examd. expression of 
the transcripts encoding NRl isoforms contg. exons 5, 21, or 22, and 
transcripts encoding a set of the most well -characterized NMDAR-assocd. 
PSD proteins (NF-L, ***psd93*** , PSD95, SAP102, and Yotiao). NRl exon 
22-contg. isoforms are the most abundant subunit transcripts, accounting 
for 40-50% of the NRl isoforms expressed in most thalamic nuclei. The 
authors also found that NF-L is by far the most abundant PSD protein 
expressed in the thalamus, followed by PSD-95, which is moderately and 
heterogeneously expressed. SAP102 and PSD-93 were expressed at moderate 
to low levels, with negligible amts. of Yotiao transcript expression. The 
PSD-95 family of mols. are crit. for NMDAR function in the cell, and this 
study is the first to provide a detailed description of the expression of 
these mols. in primate thalamus. The authors' results demonstrate that 
NRl splice variants and assocd. PSD proteins are heterogeneously expressed 
across the thalamus, which is likely related to the intracellular events 
that occur in different thalamic nuclei. 
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AB PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in min. alveolar concn. (MAC) for isoflurane, but also experience 
an attenuation in the ***nmda*** -induced increase in isoflurane MAC. 
PSD-95/SAP90 appears to mediate the role of the ***nmda*** receptor in 
detg. the MAC of inhalational anesthetics. Suppression of the expression 
of PSD-95/SAP90 in the spinal cord significantly attenuates responses to 
painful stimuli mediated through the N-methyl -D-aspartate receptor 
activation. In spinal cord neurons PSD-95/SAP90 interacts with the 
N-methyl -D-aspartate receptor subunits 2A/2B. Activation of the 
N-methyl -D-aspartate receptor in spinal hyperalgesia results in assocn. of 
the N-methyl -D-aspartate receptor with PSD-95/SAP90. PSD-95/SAP90 is 
required for hyperalgesia triggered via the N-methyl -D-aspartate receptor 
at the spinal cord level. 
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Membrane-assocd. guanylate kinases (MAGUKs) are abundant postsynaptic d. 
(PSD)-95/disks large/zona occludens-1 (PDZ)-contg. proteins that can 
assemble receptors and assocd. signaling enzymes at sites of cell -cell 
contact, including synapses. PSD-93, a postsynaptic neuronal MAGUK, has 
three PDZ domains that can bind to specific ion channels, including 

***NMDA*** .delta. 2 type glutamate receptors, as well as Shaker and 
inward rectifier type K+ channels, and can mediate clustering of these 
channels in heterologous cells. Genetic analyses of Drosophila show that 
MAGUKs play crit. roles in synaptic development because mutations of disks 
large disrupt the sub-synaptic reticulum and block postsynaptic clustering 
of Shaker K+ channels. It is uncertain whether MAGUKs play an essential 
role in the development of central synapses. There are four neuronal 
MAGUKs with overlapping expression patterns in the mammalian brain; 
however, we find PSD-93 is the only MAGUK expressed in cerebellar Purkinje 
neurons. Therefore, we targeted disruption of PSD-93 in mouse. Despite 
the absence of MAGUK immunoreacti vity in Purkinje neurons from the 
knock-outs, these mice have no structural or functional abnormality in 
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localization of PSD-93 interacting proteins remain intact at light and 
electron microscopic levels in the knock-outs. Postsynaptic Purkinje cell 
responses, monosynaptic climbing fiber innervation, and 
cerebellar-dependent behaviors are also normal. Our data demonstrate that 
MAGUK proteins of the PSD-93/95 family are not essential for development 
of certain central synapses but may instead participate in specialized 
aspects of synaptic signaling and plasticity. 
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Altered expression of ***nmda*** receptor-related 
post-synaptic density proteins in thalamus of 
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ISSN: 0190-5295. 
Conference 
English 
English 

Converging evidence suggests that NMDAR receptor (NMDAR) dysfunction plays 
a role in the pathophysiology of schizophrenia. Normal NMDAR activation 
and related intracellular signaling relies on the presence of neighboring 
receptors, co-factors, and post-synaptic density (PSD) -related proteins. 
These PSD proteins target NMDARs to the synaptic membrane and facilitate 
interactions with various intracellular components, and altering this 
receptor-PSD protein interaction may alter normal NMDAR function. 
Recently, we reported that NRl and NR2C NMDAR subunits are abnormally 
expressed in limbic thalamic nuclei in schizophrenia. Since NMDAR subunit 
expression is altered in schizophrenic thalamus, we hypothesized that 
NMDAR- related PSD proteins may also be abnormally expressed, using in situ 
hybridization, we examined mRNA expression of NMDAR- related PSD proteins 
NF-L, ***psd93*** , PSD95, SAP102, and Yotiao. we detected a apprx30% 
increase of NF-L and SAP102 expression in schizophrenic thalamus, compared 
to control (p<0.01), but did not detect changes in expression of 

***PSD93*** , PSD95, or Yotiao. we are currently using western Blot 
analysis to measure the protein levels of NMDAR subunits and related PSD 
proteins, to test whether protein expression parallels the observed 
changes in mRNA expression. Altered PSD protein expression may reflect a 
compensatory change that stems from a primary dysfunction of the NMDAR. 
Further, these data suggest that glutamatergic dysfunction in 
schizophrenia may occur at the level of intracellular signaling in 
addition to receptor expression. 
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AB We have demonstrated that PSD-95 is critical for ***nmda*** 

receptor-mediated spinal hyperalgesia. To further provide morphological 
support, the present work examined the expression and developmental 
changes of PSD-95 and its family member, PSD-93, in the spinal cord. 
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SAP97 were enriched in the spinal cord and other brain regions. PSD-95 and 
its family members were not detected in the dorsal root ganglia, 
immunocytochemistry revealed that PSD-95 was distributed mainly in lamina 
I of the spinal cord, while PSD-93 was concentrated in both laminae I and 
II. During postnatal development in the spinal cord, these two proteins 
exhibited distinct changes in expression. PSD-95 was stronqly expressed 
before postnatal day 10 and showed a substantial decrease by 6 months. 
However, PSD-93 expression was at a low level prior to postnatal day 5, 
reached a peak at postnatal day 20 and was slightly reduced by 6 months, 
immunoprecipitation experiments demonstrated that both PSD-95 and PSD-93 
in the spinal cord interacted with ***nmda*** receptors. The 
area-specific expression and distribution of PSD-95 and PSD-93 suggest 
that PSD-95 and PSD-93 are important in mechanisms of spinal nociceptive 
processing. Moreover, distinct distribution and developmental changes in 
PSD-95/SAP90 and PSD-93 expression indicate that they might have specific 
functions that are critical to synaptic development and signal 
transduction in the spinal cord. 
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Membrane-assocd. guanylate kinases (MAGUKs) assemble protein complexes at 
sites of cell -cell contact. At excitatory synapses in brain, maguks 
localize to the postsynaptic d. (PSD) and interact with 
N-methyl-D-aspartate ( ***nmda*** ) glutamate receptors and downstream 
signaling proteins. However, ***nmda*** receptors are not restricted 
to the PSDs, as electron microscopic immunocytochem. (EM-ICC) results 
indicate that ***nmda*** receptors also occur at nonsynaptic portions 
of dendrites, perhaps functioning as reserves for rapid insertion into 
synaptic membranes in response to appropriate synaptic activity. 

***nmda*** receptors also occur in axons, at least in part to support 
glutamate-dependent enhancement of transmitter release, in this study, a 
systematic EM-ICC survey was performed to det. whether the distributions 
of four neuronal MAGUKs-PSD-95, PSD-93, SAP-102, and SAP-97- resemble that 
of ***nmda*** receptors. Quant, anal, revealed that the d. of PSD-95 
over thick PSDs of asym. axo-spinous synaptic junctions is 2-3-fold the 
level in the immediately adjacent cytoplasm of spines and terminals, while 
sym. synapses show no assocn. with PSD-95. Simi larly, all four MAGUKs 
occur over PSDs of spines. However, we also detected MAG UK 
immunoreactivity, albeit more diffusely, along presynaptic membranes and 
in the cytoplasm of axons and dendritic shafts, in fact, the overall 
distribution of PSD-95 within the neuropil is equally prevalent along 
plasma membranes (including synaptic portions) as in the cytoplasm, away 
from plasma membranes. These results suggest that MAGUKs nave dual roles: 
to maintain receptors at synapses and to regulate shuttling of receptors 
between nonsynaptic and synaptic sites. 
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AB Nitric oxide (NO) produced by neuronal nitric oxide synthase (nNOS) is 
important for N-methyl -D-aspartate ( ***NMDA*** ) receptor-dependent 
neurotransmitter release, neurotoxicity, and cyclic-GMP elevations. The 
coupling of ***nmda*** receptor-mediated calcium influx and nNOS 
activation is postulated to be due to a physical coupling of the 
receptor and the enzyme by an intermediary adaptor protein PSD95, 
through a unique PDZ-PDZ domain interaction between PSD95 and nNOS. Here 
we report the identification of a novel nNOS associated protein, CAPON, 
which is highly enriched in brain and has numerous col ocalizat ions with 
nNOS. CAPON interacts with the NNOS PDZ domain through its c-terminus. 
CAPON competes with PSD95 for interaction with nNOS, and overexpression 
of CAPON results in a loss of PSD95/nNOS complexes in transfected cells. 
CAPON influences nNOS by regulating its ability to associate with PSD95/ 
***NMDA*** receptor complexes. 
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AB The membrane-assocd. guanylate kinases [chapsyn-110/postsynaptic d.-93 
(PSD-93), synapse-assocd. protein-90 (SAP-90)/PSD-95 , and SAP-102] are 
believed to cluster and anchor ***nmda*** receptors at the synapse and 
to play a role in signal transduction. The authors have investigated the 
developmental changes in expression of these proteins in rat hippocampus 
using biochem. analyses and quant, immunogold electron microscopy. At 
postnatal day 2 (P2), SAP-102 was highly expressed, whereas PSD-93 and 
PSD-95 were low. SAP-102 expression increased during the first week, 
stayed stable through P35, and showed a reduced expression at 6 mo. From 
P2 through 6 mo, PSD-93 and PSD-95 increased. For PSD-95, the percent of 
labeled synapses increased almost threefold with age, whereas the no. of 
gold particles per labeled synapse did not change significantly, 
suggesting that the increase in PSD-95 is attributable primarily to an 
increase in the no. of synapses contg. PSD-95. in contrast, for SAP-102, 
both percent labeled synapses and the no. of gold particles per labeled 
synapse decreased during this time. From Western blots of hippocampus and 
immunogold anal, of CAl synapses, the high expression of NR2B at P2 
coincides with the high level of SAP-102 at synapses, whereas the later 
expression of NR2A coincides with that of PSD-93 and PSD-95. To det. 
whether the changes in PSD-93/95 and SAP-102 reflect preferred assocns. 
with nr2a and NR2B, resp., the authors measured co-immunopptn. in the 
adult hippocampus. These studies suggest that there is a preference for 
complexes of NR2A/PSD-93/95 and NR2B/SAP-102 . These results indicate that 
individual receptor-assocd. proteins may have specific functions that are 
crit. to synapse development. 
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ab PSD-95 (SAP90), SAP102, and chapsyn-110 (PSD-93) are members of the 
membrane-assocd. guanylate kinase family, and interact with 
N-methyl-D-aspartate ( ***nmda*** ) receptor NR2A (GluR.epsilon.l) and 
NR2B (GluR.epsilon.2) subunits and with shaker-type K+channel subum ts to 
cluster into a channel complex. Here, the authors examd. their expression 
in developing and adult mouse brains by in situ hybridization with 
anti sense oligonucleotide probes. PSD-95 and SAP102 mRNAs were 
prominently expressed at embryonic day 13 (E13) in the mantle zcme ot 
various brain regions, where ***NMDA*** receptor NR2B subum tmRNA was 
expressed at high levels, in the early postnatal period when active 
synaptogenesis takes place, both mRNAs became elevated and coned, in the 
telencephalon and cerebellar granular layer, where NR2A and/or NR2B 
subunit mRNAs were abundantly expressed, chapsyn-110 mRNA was, although 
at low levels, found over the mantle zone of embryonic brains, and the 
level was progressively increased in the telencephalon starting at 
perinatal stages. The spatial and temporal correlations in the brain in 
vivo suggested that the PSD-95/SAP90 protein family can interact with 

***NMDA*** receptor subunits to cluster them into a channel complex at 
both synaptic and nonsynaptic sites before, during, and after synaptogemc 
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AB Nitric oxide (NO) produced by neuronal nitric oxide synthase (nNOS) is 
important for N-methyl-D-aspartate ( ***nmda*** ) receptor-dependent 
neurotransmitter release, neurotoxicity, and cGMP elevations. The 
coupling of ***nmda*** receptor-mediated calcium influx and nNOS 
activation is postulated to be due to a phys. coupling of the receptor and 
the enzyme by an intermediary adaptor protein, PSD95, through a unique 
PDZ-PDZ domain interaction between PSD95 and nNOS. Here, the authors # 
report the identification of a novel nNOS-assocd. protein, CAPON, which is 
highly enriched in brain and has numerous colocalizations with nNOS. 
CAPON interacts with the nNOS PDZ domain through its C terminus. CAPON 
competes with PSD95 for interaction with nNOS, and overexpression of CAPON 
results in a loss of PSD95/nNOS complexes in transfected cells CAPON may 
influence nNOS by regulating its ability to assoc. with PSD95/ ***nmda*** 
receptor complexes. 
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.ab Nitric oxide (NO) formation in brain is regulated by the 

calcium/calmodulin dependence of neuronal NO synthase (nNOS). Calcium 
influx through ***nmda*** -type glutamate receptors is efficiently 
coupled to nNOS activity, whereas many other intracellular calcium 
pathways are poorly coupled. To elucidate possible mechanisms responsible 
for this coupling, we performed yeast two-hybrid screening to identify 
proteins that interact with nNOS. Two nNOS interacting proteins were 
identified: the postsynaptic d. proteins PSD-93 and PSD-95. _ Here, we a 
report the cloning and characterization of PSD-93. PSD-93 is expressed in 
discrete neuronal populations as well as in specific non-neuronal cells, 
and it exhibits complex mol . diversity attributable to tissue-specific 
alternative splicing. PSD-93, like PSD-95, binds to nNOS and to the 

***NMDA*** receptor 2B. PSD-93, however, is unique among PSD-95/SAP-90 
family members in its expression in Purkinje neuron cell bodies and 
dendrites. We also demonstrate that the PDZ domain at the N terminus of 
nNOS is required, but it is not sufficient for interaction with PSD-93/95. 
Given that PSD-93 and PSD-95 each contain multiple potential binding sites 
for nNOS and the ***nmda*** receptor, complexes involving oligomers of 
PSD-93/95 may help account for the functional as well as the phys. 
coupling of nNOS to ***nmda*** receptors. 
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The invention provides isolated nucleic acids encoding a variety of 
proteins having diagnostic, preventive, therapeutic, and other uses. 
These nucleic and proteins are useful for diagnosis, preventicm, and 
therapy of a number of human and other animal disorders. The invention 
also provides antisense nucleic acid molecules, expression vectors 
containing the nucleic acid molecules of the invention, host cells into 
which the expression vectors have been introduced, and non-human 
transgenic animals in which a nucleic acid molecule of the invention has 
been introduced or disrupted. The invention still further provides 
isolated polypeptides, fusion polypeptides, antigenic peptides and 
antibodies. Diagnostic, screening, and therapeutic methods using 
compositions of the invention are also provided. The nucleic acids and 
polypeptides of the present invention are useful as modulating agents in 
regulating a variety of cellular processes. 
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AB PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in MAC for isoflurane, but also experience an attenuation in 
the NMDA-induced increase in isoflurane MAC. PSD-95/SAP90 appears to 
mediate the role of the NMDA receptor in determining the MAC of 
inhalational ***anesthetics*** . Suppression of the expression of 
PSD-95/SAP90 in the spinal cord significantly attenuates responses to 
painful stimuli mediated through the N-methyl -D-aspartate receptor 
activation, in spinal cord neurons PSD-95/SAP90 interacts with the 
N-methyl -D-aspartate receptor subunits 2A/2B. Activation of the 
N-methyl -D-aspartate receptor in spinal hyperalgesia results in 
association of the N-methyl -D-aspartate receptor with PSD-95/SAP90. 
PSD-95/SAP90 is required for hyperalgesia triggered via the 
N-methyl -D-aspartate receptor at the spinal cord level. 
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AB The present invention relates to a composition comprising a plurality ot 
polynucleotide probes. The composition can be used as array elements in 
a microarray. Tne present invention also relates to a method for 
selecting polynucleotide probes of the composition. 
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DETD . . - junction protein 20-1, vertebrate erythrocyte membrane protein 
d55 C. eleqans protein lin-2, rat protein CASK, and mammalian synaptic 
proteins SAP90/PSD-95, ***CHAPSYN*** - ***110*** / ***psd*** - 

***93*** 9 SAP97/DLG1, and SAP102) , proteins which interact with 
vertebrate receptor protein tyrosine kinases (e.g., mammalian 
cytoplasmic protein Nek and oncoprotein Crk) , . . . a 

DETD [0209] CNS- related disorders include disorders associated with 
developmental, cognitive, and autonomic neural and neurological 
processes, such as ***pain*** , appetite, long term memory, and short 

term memory. . . . 

DETD . . . barrier (e.g., CNS infections such as meningitis and m 

encephalitis, aseptic meningitis, metastasis of non-CNS tumor cells into 
the CNS various ***pain*** disorders such as migraine, blindness 
and other vision problems, and CNS-related adverse drug reactions such 
as head ***pain*** , sleepiness, and confusion). TANGO 273 proteins, 
nucleic acids encoding them, and agents that modulate activity or 
expression of either of. 
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PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in min. alveolar concn. (MAC) for isoflurane, but also experience 
an attenuation in the ***NMDA*** -induced increase in isoflurane MAC. 
PSD-95/SAP90 appears to mediate the role of the ***NMDA*** receptor 
detq. the MAC of inhalational anesthetics. Suppression of the expression 
of PSD-95/SAP90 in the spinal cord significantly attenuates responses to 
painful stimuli mediated through the N-methyl -D-aspartate receptor 
activation, in spinal cord neurons PSD-95/SAP90 interacts with the 
N-methyl -D-aspartate receptor subunits 2a/2b. Activation or the 
N-methyl -D-aspartate receptor in spinal hyperalgesia results ■«» 



in assocn. of 



the N-methyl -D-aspartate receptor with PSD-95/SAP90. PSD-95/SAP90 is 
required for hyperalgesia triggered via the N-methyl -D-aspartate receptor 
at the spinal cord level. 
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•receDtor-mediated thermal hyperalgesia. To address the role of 
p1§-95/SAP90 in chronic pain, the present study investigated the effect of 
the deficiency of PSD-95/SAP90 on nerve injury-induced neuropathic pain. 
Followinq unilateral L5 spinal nerve injury, mech. and thermal 
hvpeSgisia developed within 3 days and persisted for 9. days or longer on 
the iniured side. The intrathecal administration of anti sense 
Sligodeoxy nucleotide specifically against PSD-95/SAP90 but not sense or 
missense oligodeoxynucleotide, dose-dependently delayed the onset of 
tactile all odyni a and thermal hyperalgesia. These results suggest that 
PSD-95/SAP90 might be involved in the central mechanisms of the 
develoDment of chronic neuropathic pain. T11T «- 
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ab spinal N-methyl-D-aspartate ( ***nmda*** ) receptor .activation was 
demonstrated to play an important role in the processing ot spinal 
nociceptive^ information and in the detn. of the min. alveolar anesthetic 

concn . (MAC) of inhalational anesthetics. Postsynaptic d. -95 

(PSD-95)/synapse-assocd. protein-90 (SAP90) , a mol . scaffolding protein 
that binds and clusters the ***nmda*** receptor preferentially at. 
svnaDses was implicated in ***nmda*** -induced thermal hyperalgesia. . 
T Ke Jurren^Itudy nvesti gated the possible involvement of PSD-95/SAP90 in 
detg mac for isoflurane anesthesia. Sprague-Dawley rats ^ re p retreated 
intrathecal! y with PSD-95/SAP90 anti sense oligodeoxyribonucleotide (ODN) , 
sense ODN, mi ssense ODN, or saline every 24 h for 4 days. After initial 
baseline detn. of the mac, ***nmda*** or saline was injected 
intrathecal! y. Ten minutes later, MAC measurement was repeated. The rats 
also were evaluated for the presence of locomotor dysfunction by 
intrathecal administration of ***nmda***. or saline in the saline- and 
ODN-treated rats, in the groups treated with anti sense ODNs, but not in 
those treated with sense or missense ODNs, there. was a s^y^ani: 
decrease in isoflurane MAC that was not accompanied by marked changes in 
either blood pressure or heart rate, in the saline-treated group, 
intrathecal ***nmda*** caused an increase in isoflurane MAC. in 
contrast, in the anti sense ODN-treated group intrathecal ***NMDA*** 
did not produce a significant change in isoflurane MAC. An ***nmda*** 
-induced increase in blood pressure but not heart rate was. found in both 
saline- and anti sense ODN-treated groups. Locomotor activity was not 
changed in any of the treated animals. The results indicate not only a 
significant decrease in mac for isoflurane but also an attenuation in the 

***nmda*** -induced increase in isoflurane MAC in the PSD-yb/SAPyu 
anti sense- treated animals, which suggests that PSD-95/SAP90 may mediate 
the role of the ***nmda*** receptor in detg. the MAC ot innaiationai 
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Several lines of evidence have shown a role for the nitric oxide 
(no) /cyclic guanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not fully understood in the processing of pain in the spinal 
cord CGMP-dependent protein kinase (PKG) I. alpha, but not PKGi.beta. was 
localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord, intrathecal 
administration of an inhibitor of pkgi. alpha., Rp-8-[(4-chlorophenyl)thio]- 
cGMPS tri ethyl amine, produces significant anti nociception. Moreover, 
PKGI. alpha, protein expression was dramatically increased in the lumbar 
spinal cord after noxious stimulation. This upregulation of PKGI. alpha, 
expression was completely blocked not only by a neuronal NO synthase 
inhibitor, and a sol. guanylate cyclase inhibitor, but also by an 
N-methyl-D-aspartate ( ***NMDA*** ) receptor antagonist, MK-801. 
Noxious stimulation not only initially activates but also later 
upregulates PKGI. alpha, expression in the superficial laminae via an 

***nmda*** -NO-cGMP signaling pathway, suggesting that PKGI. alpha, plays 
important role in the central mechanism of inflammatory hyperalgesia in 



an 



the spinal cord. 
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Inhalational anesthetics interact with the nitric oxide-cyclic guanosine 
monophosphate (NO-cGMP) pathway in the central nervous system (CNS) and 
attenuate excitatory neurotransmi tter-i nduced cGMP concn. The site or 
anesthetic action on the NO-cGMP pathway in the CNS remains controversial . 
This study investigated the effect of inhalational anesthetics on 
N-methyl-D-aspartate ( ***NMDA*** )-stimulated NO synthase activity and 
cGMP prodn. in rat cerebellum slices. The interaction of mhalaticmal 
anesthetics with NO synthase activation and cGMP concn. was detd. in 
cerebellum slices of 10-day-old rats. Nitric oxide synthase activity in 
cerebellum slices was assessed by measuring the conversion of 
L-[3H]arginine to L- [3H]ci trull ine. The cgmp content of cerebellum slices 
was measured by RIA. Isoflurane at 1.5% and 3% enhanced the ***NMDA*« 
-stimulated NO synthase activity by two times while halothane at 1.5/6 and 
3% produced no significant effect. However, the ***nmda*** -stimulated 
cGMP prodn. was inhibited by both anesthetic agents. The anesthetic 
inhibition of cGMP accumulation was not significantly altered by a mixt. 
of superoxide dismutase and catalase or by glycine, a coagonist of the 
***NMDA*** receptor. The enhancement of ***nmda*** -induced NO 
synthase activity by isoflurane and the inhibition of ***nmda*** 
-stimulated cGMP prodn. by halothane and isoflurane suggests that 



This inhibitory effect of anesthetics on cGMP accumulation is not due to 
either their interaction with the glycine binding site of the ***nmda*** 
receptor or to the action of superoxide anions. 
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Several lines of evidence have shown a role for the nitric oxide 
(NO) /cyclic guanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not ful ly understood in the processing of pain in the spinal 
cord. cGMP-dependent protein kinase (PKG) I. alpha, but not PKGI. beta, 
was localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord, intrathecal 
administration of an inhibitor of PKGI. alpha., Rp-8-[(4 T 
chlorophenyl)thio]-cGMPS tri ethyl amine, produces significant 
anti nociception. Moreover, PKGI. alpha, protein expression was 
dramatically increased in the lumbar spinal cord after noxious 
stimulation. This upregulation of PKGI. alpha, expression was completely 
blocked not only by a neuronal NO synthase inhibitor, and a soluble 
quanylate cyclase inhibitor, but also by an N-methyl -D-aspartate ( 

***NMDA*** ) receptor antagonist, MK-801. Noxious stimulation nc>t only 
initially activates but also later upregulates PKGI. alpha, expression in 
the superficial laminae via an ***nmda*** -NO-cGMP signaling pathway, 
suggesting that PKGI. alpha, plays an important role in the central 
mechanism of inflammatory hyperalgesia in the spinal cord. 
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ab PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in MAC for isoflurane, but also experience an attenuation in 
the ***NMDA*** -induced increase in isoflurane MAC. PSD-95/SAP90 
appears to mediate the role of the ***NMDA*** receptor m 
determining the MAC of inhalational anesthetics. Suppression of the 
expression of PSD-95/SAP90 in the spinal cord significantly attenuates 
responses to painful stimuli mediated through the N-methyl-D-aspartate 
receptor activation, in spinal cord neurons PSD-95/SAP90 interacts with 
the N-methyl-D-aspartate receptor subunits 2A/2B. Activation ot the 
N-methyl-D-aspartate receptor in spinal hyperalgesia results in 
association of the N-methyl-D-aspartate receptor with PSD-95/SAP90. 
PSD-95/SAP90 is required for hyperalgesia triggered via the 
N-methyl-D-aspartate receptor at the spinal cord level. 
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Several lines of evidence have shown a role for the nitric oxide 
(NOVcyclic quanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not fully understood in the processing of pain in the spinal 
cord. cGMP-dependent protein kinase (PKG) i. alpha, but not PKGI. beta, 
was localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord, intrathecal 
administration of an inhibitor of PKGI. alpha., Rp-8-[(4 T 
Chlorophenyl)thio]-cGMPS tri ethyl amine, produces significant 
anti nociception. Moreover, pkgi. alpha, protein expression was 
dramatically increased in the lumbar spinal cord after noxious 
stimulation. This upregulation of PKGI. alpha, expression was completely 
blocked not only by a neuronal NO synthase inhibitor, and a soluble 
quanylate cyclase inhibitor, but also by an N-methyl-D-aspartate ( 

***NMDA*** ) receptor antagonist, MK-801. Noxious stimulation not only 
initially activates but also later upregulates PKGI. alpha, expression in 
the superficial laminae via an ***NMDA*** -NO-cGMP signaling pathway, 
suggesting that PKGI. alpha, plays an important role in the central 
mechanism of inflammatory hyperalgesia in the spinal cord. 
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AB Nitric oxide (NO) - cyclic guanosine 3', 5 -monophosphate (cGMP) signaling 
pathway is present in the neurons of the spinal cord and contributes to 
the development of hyperalgesia. Noxious stimulation increased NO synthase 
expression and cGMP content in spinal dorsal horn. NO donors and cGMP 
analogs applied intrathecally resulted in thermal hyperalgesia. 
Administration of inhibitors of NO synthase and soluble guanvlate cyclase 
caused anti nociception. cGMP-dependent protein kinases (PKGs) serve as 
major effectors for NO-cGMP signaling pathway in the nervous system. The 
prominent function for NO-cGMP signaling pathway in spinal hyperalgesia 
led us to hypothesize the possible roles for PKG isoforms in this 
response, in the present study, we first observed whether two isoforms of 
PKGI, I alpha and I beta, were expressed in the spinal cord. Second, we 
tested whether PKGialpha contributed to spinal hyperalgesia produced by 
formalin and to formalin-induced c-fos expression as a marker of 
functional activity of nociceptive neurons in spinal cord. Third, we 
investigated whether activation of PKGialpha is required for 
N-methyl-D-aspartate ( ***nmda*** )- or NO-produced spinal thermal 
hyperalgesia. For immunocytochemi stry , the rats were perfused with 4% 
paraformaldehyde. The whole spinal cord was removed and frozen-sectioned 
at 30 mum. Sections were processed for immunocytochemi stry with use of 
polyclonal rabbit anti -PKGialpha, PKGibeta and Fos antibodies. For 
behavioral testing, a PE-10 catheter was inserted into rat subarachnoid 
space through an incision in the atlanto-occipital membrane to a position 
8-8.5 cm caudal to the ci sterna, in the formalin test, three doses of a 
selective PKGialpha inhibitor, Rp-8-p-CPT-cGMPS (10, 20, 30 mug /10 mul), 
were injected intrathecally 10 min prior to injection of 4% formalin (100 
mul) into a hind paw. The pain- related behaviors, flinches and shakes, 
were assessed for lh. in the tail -flick test, three doses of 
Rp-8-p-CPT-cGMPS were administrated 10 min prior to intrathecal injection 
of ***nmda*** (10 nmol /10 mul) and NOC-12 (NO donor, 30 mug / 10 
mul). Nociception was assessed by the time required to induce tail flick 
after applying radiant heat to the skin of the tail. PKGialpha but not 
Ibeta was localized in the neuronal bodies and processes, and was 
distributed primarily in superficial dorsal horn, intrathecal 
administration of Rp-8-p-CPT-cGMPS produced a significant anti nociception 
demonstrated by the decrease in the number of flinches and shakes in the 
formalin test. This was accompanied by a marked reduction in 
formalin-induced c-fos expression in the spinal dorsal horn. ***nmda*** 
- or NOC-12-produced faci litation of the tail-flick was significantly 
blocked by Rp-8-p-CPT-cGMPS. Rp-8-p-CPT-cGMPS given alone did not alter 
baseline tail -flick latency. Our results provide strong evidence that 
PKGialpha is involved in spinal processing of nociceptive information. 
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AB several lines of evidence have shown a role for the nitric oxide 

(NO)/cyclic guanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not fully understood in the processing of pain in the spinal 
cord. cGMP-dependent protein kinase (PKG) Ialpna but not PKGibeta was 
localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord. Intrathecal 



'rrMPS triethvl amine, produces significant anti nociception. Moreover, 
SSillpha Trotlin Ixpfession wasVamatically increased in the lumbar 
sDinaT cord after noxious stimulation. This upregulation of PKGialpha 
ISorlssiSn was completely blocked not only by a neuronal NO synthase 
f^ihirnr and a soluble quanyl ate cyclase inhibitor, but also by an . 
N-mer^l -D-lspa?tI?e ( *8*5!ni*** ) receptor antagonist, MK-801 Noxious 
stimul^iSn'nSt only Initially activates but also later ugregulates 
p^Talnha exoression in the superficial laminae via an nmua 
-So-?gSp signaling pathway, suggesting that PKGialpha plays. an important 
role in the central mechanism of inflammatory hyperalgesia in the spinal 
cord. 
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AB The effect of a selective cyclic guanoqne 3 ,5 -monophosphate 
(cGMP) -dependent protein kinase Ialpha inhibitor, Rp-8-((4- 
chlorophenyl)thio5-cGMPS triethylamine (Rp-8-p-CPT-CGMPS) , on either 
N-methyl -D-aspartate ( ***nmda*** )- or N-ethyl-2-(l-ethyl -2-hydroxy-2- 
Si?rosohydr^ino)ethanamine (NOC-12, a nitric oxide Cno) donor) produced 
thermal hyperalgesia was examined in the rat. intrathecal administration 
of ***NMDA*** (15 pg/10 mul) or NOC-12 (10, 20 and 30 mug/10 mul) 
produced a marked curtailment of the tail-flick patency. Maximal 

***nmda*** - or NOC-12-produced facilitation of the tail-tnck reriex was 
sianificantly and dose-dependently blocked by intrathecal pretreatment 
with rp-8-p'cpt-cgmps (7.5, 15 and 30 mug/10 mul). Rp-8-p-CPT-CGMPS given 
3Se Sid Sot markedly alter baseline tail -flick latency These resutts 
suggest that the activation of cGMP-dependent protein ^nase ialpha is 
required for ***nmda*** - or NO-produced facilitation of thermal 
hyperalgesia at the spinal cord level. 
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AB several lines of evidence have shown a role for the nitric oxide 

(NO)/cyclic guanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not fully understood in the processing of pain in the spinal 
cord. cGMP-dependent protein kinase (PKG) I. alpha, but not PKGI. beta, 
was localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord, intrathecal 
administration of an inhibitor of PKGI. alpha., Rp-8-[(4 : 
Chlorophenyl)thio]-cGMPS tri ethyl amine, produces significant 
anti nociception. Moreover, PKGI. alpha, protein expression was 
dramatically increased in the lumbar spinal cord after noxious 
stimulation. This upregulation of PKGI. alpha, expression was completely 
blocked not only by a neuronal NO synthase inhibitor, and a soluble 
quanylate cyclase inhibitor, but also by an N-methyl-D-aspartate ( 

***NMDA*** ) receptor antagonist, MK-801. Noxious stimulation not only 
initially activates but also later upregulates PKGI. alpha, expression in 
the superficial laminae via an ***nmda*** -NO-cGMP signaling pathway, 
suggesting that PKGI. alpha, plays an important role in the central 
mechanism of inflammatory hyperalgesia in the spinal cord. 
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AB PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in MAC for isoflurane, but also experience an attenuation in 
the ***nmda*** -induced increase in isoflurane MAC. PSD-95/SAP90 
appears to mediate the role of the ***nmda*** receptor in 
determining the MAC of inhalational anesthetics. Suppression of the 
expression of PSD-95/SAP90 in the spinal cord significantly attenuates 
responses to painful stimuli mediated through the N-methyl-D-aspartate 
receptor activation, in spinal cord neurons PSD-95/SAP90 interacts with 
the N-methyl-D-aspartate receptor subunits 2A/2B. Activation of the 
N-methyl-D-aspartate receptor in spinal hyperalgesia results in 
association of the N-methyl-D-aspartate receptor with PSD-95/SAP90. 
PSD-95/SAP90 is required for hyperalgesia triggered via the 
N-methyl-D-aspartate receptor at the spinal cord level. 
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AB several lines of evidence have shown a role for the nitric oxide 

(NO) /cyclic guanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not fully understood in the processing of pain in the spinal 
cord. cGMP-dependent protein kinase (PKG) ialpha but not PKGlbeta was 
localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord, intrathecal 
administration of an inhibitor of PKGialpha, Rp-8-[(4-Chlorophenyl)thio] - 
cGMPS tri ethyl amine, produces significant anti nociception. Moreover, 
PKGialpha protein expression was dramatically increased in the lumbar 
spinal cord after noxious stimulation. This upregulation of PKGialpha 
expression was completely blocked not only by a neuronal NO synthase 
inhibitor, and a soluble guanylate cyclase inhibitor, but also by an 
N-methyl-D-aspartate ( ***nmda*** ) receptor antagonist, MK-801. Noxious 
stimulation not only initially activates but also later upregulates 
PKGialpha expression in the superficial laminae via an ***nmda*** 
-NO-cGMP signaling pathway, suggesting that PKGialpha plays an important 
role in the central mechanism of inflammatory hyperalgesia in the spinal 



cord. 
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Evidence of the involvement of cGMP-Dependent Protein 
Kinase I alpha in Spinal Processing of Nociceptive 
information. 

***Tao, Yuan-xiang (1)*** ; Johns, Roger A. (1); Hassan, 
Aalya (1); Haddad, Elie (1) 

(1) Department of Anesthesiology and Critical Care 
Medicine, Johns Hopkins University School of Medicine, 
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DOCUMENT TYPE: Conference 

LANGUAGE: English . 

AB Nitric oxide (NO) - cyclic guanosine 3\ 5 -monophosphate (cGMP) signaling 
pathway is present in the neurons of the spinal cord and contributes to 
the development of hyperalgesia. Noxious stimulation increased NO synthase 
expression and cGMP content in spinal dorsal horn. NO donors and cGMP 
analogs applied intrathecally resulted in thermal hyperalgesia. 
Administration of inhibitors of NO synthase and soluble guanylate cyclase 
caused anti nociception. cGMP-dependent protein kinases (PKGs) serve as 
major effectors for NO-cGMP signaling pathway in the nervous system. The 
prominent function for NO-cGMP signaling pathway in spinal hyperalgesia 
led us to hypothesize the possible roles for PKG isoforms in this 
response, in the present study, we first observed whether two isoforms of 
PKGI, I alpha and I beta, were expressed in the spinal cord. Second, we 
tested whether PKGialpha contributed to spinal hyperalgesia produced by 
formalin and to formalin-induced c-fos expression as a marker of 
functional activity of nociceptive neurons in spinal cord. Third, we 
investigated whether activation of PKGialpha is required for 
N-methyl-D-aspartate ( ***nmda*** )- or NO-produced spinal thermal 
hyperalgesia. For immunocytochemi stry, the rats were perfused with 4% 
paraformaldehyde. The whole spinal cord was removed and frozen-sectioned 
at 30 mum. Sections were processed for immunocytochemi stry with use of 
polyclonal rabbit anti -PKGialpha, PKGlbeta and Fos antibodies. For 
behavioral testing, a PE-10 catheter was inserted into rat subarachnoid 
space through an incision in the atlanto-occipital membrane to a position 
8-8.5 cm caudal to the cisterna. In the formalin test, three doses of a 
selective PKGialpha inhibitor, Rp-8-p-CPT-cGMPS (10, 20, 30 mug /10 mul), 
were injected intrathecally 10 min prior to injection of 4% formalin (100 
mul) into a hind paw. The pain-related behaviors, flinches and shakes, 
were assessed for lh. in the tail-flick test, three doses of 



of ***nmda*** (10 nmol /10 mul) and NOC-12 (NO donor, 30 mug / 10 
mul). Nociception was assessed by the time required to induce tail flick 
after applying radiant heat to the skin of the tail. PKGlalpha but not 
ibeta was localized in the neuronal bodies and processes, and was 
distributed primarily in superficial dorsal horn, intrathecal 
administration of Rp-8-p-CPT-cGMPS produced a significant anti nociception 
demonstrated by the decrease in the number of flinches and shakes in the 
formalin test. This was accompanied by a marked reduction in M . Jf%A . M 
formalin-induced c-fos expression in the spinal dorsal horn. ***NMDA*** 
- or NOC-12-produced facilitation of the tail-flick was significantly 
blocked by Rp-8-p-CPT-cGMPS. Rp-8-p-CPT-cGMPS given alone did not alter 
baseline tail-flick latency. Our results provide strong evidence that 
PKGlalpha is involved in spinal processing of nociceptive information. 
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PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in min. alveolar concn. (MAC) for isoflurane, but also experience 
an attenuation in the ***nmda*** -induced increase in isoflurane MAC. 
PSD-95/SAP90 appears to mediate the role of the ***nmda*** receptor in 
detg. the MAC of inhalational anesthetics. Suppression of the expression 
of PSD-95/SAP90 in the spinal cord significantly attenuates responses to 
painful stimuli mediated through the N-methyl -D-aspartate receptor 
activation, in spinal cord neurons PSD-95/SAP90 interacts with the 
N-methyl -D-aspartate receptor subunits 2A/2B. Activation of the 
N-methyl -D-aspartate receptor in spinal hyperalgesia results in assocn. of 
the N-methyl -D-aspartate receptor with PSD-95/SAP90. PSD-95/SAP90 is 
required for hyperalgesia triggered via the N-methyl -D-aspartate receptor 
at the spinal cord level. 
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Several lines of evidence have shown a role for the nitric oxide 
(NO) /cyclic quanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not fully understood in the processing of pain in the spinal 
cord CGMP-dependent protein kinase (PKG) I. alpha, but not PKGl.beta. was 
localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord, intrathecal 
administration of an inhibitor of PKGI. alpha., Rp-8-[(4-Chlorophenyl)thio]- 
cGMPS tri ethyl amine, produces significant anti nociception. Moreover, 
PKGI alpha, protein expression was dramatically increased in the lumbar 
spinal cord after noxious stimulation. This upregulation of PKGI. alpha, 
expression was completely blocked not only by a neuronal NO synthase 
inhibitor, and a sol. guanylate cyclase inhibitor, but also by an 
N-methyl-D-aspartate ( ***nmda*** ) receptor antagonist, MK-8U1. 
Noxious stimulation not only initially activates but also later 
uprequlates PKGI. alpha, expression in the superficial laminae via an 

***NMDA*** -NO-cGMP signaling pathway, suggesting that PKGI. alpha, plays 
an important role in the central mechanism of inflammatory hyperalgesia in 
h nal cord 
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AB 



several lines of evidence have shown a role for the nitric oxide 
(NO)/cyclic guanosine monophosphate (cGMP) signaling pathway in the 
development of spinal hyperalgesia. However, the roles of effectors for 
cGMP are not fully understood in the processing of pain in the spinal 
cord. cGMP-dependent protein kinase (PKG) I. alpha, but not PKGl.beta. 
was localized in the neuronal bodies and processes, and was distributed 
primarily in the superficial laminae of the spinal cord, intrathecal 
administration of an inhibitor of PKGI. alpha., Rp-8-[(4 : 
Chlorophenyl)thio]-cGMPS tri ethyl amine, produces significant 
anti nociception. Moreover, PKGI. alpha, protein expression was 
dramatically increased in the lumbar spinal cord after noxious 
stimulation. This upregulation of PKGI. alpha, expression was completely 
blocked not only by a neuronal NO synthase inhibitor, and a soluble 
quanylate cyclase inhibitor, but also by an N-methyl-D-aspartate ( 

***NMDA*** ) receptor antagonist, MK-801. Noxious stimulation not only 



the superficial laminae via an ***NMDA*** -NO-cGMP signaling pathway, 
suggesting that pkgi. alpha, plays an important role in the central 
mechanism of inflammatory hyperalgesia in the spinal cord. 
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AB Our previous work has shown that PSD-95/SAP90 is required for ***nmda*** 
receptor-mediated thermal hyperalgesia. To address the role of 
PSD-95/SAP90 in chronic pain, the present study investigated the effect of 
the deficiency of PSD-95/SAP90 on nerve injury-induced neuropathic pain. 
Following unilateral L5 spinal nerve injury, mech. and thermal 
hyperalgesia developed within 3 days and persisted for 9 days or longer on 
the injured side. The intrathecal administration of antisense 
oligodeoxynucleotide specifically against PSD-95/SAP90, but not sense or 
missense oligodeoxynucleotide, dose-dependently delayed the onset of 
tactile allodynia and thermal hyperalgesia. These results suggest that 
PSD-95/SAP90 might be involved in the central mechanisms of the 
development of chronic neuropathic pain. 
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AB Spinal N-methyl-D-aspartate ( ***nmda*** ) receptor activaticpn was 
demonstrated to play an important role in the processing of spinal 
nociceptive information and in the detn. of the min. alveolar anesthetic 
concn. (MAC) of inhalational anesthetics. Postsynaptic d. -95 
(PSD-95)/synapse-assocd. protein-90 (SAP90) , a mol . scaffolding protein 
that binds and clusters the ***nmda*** receptor preferentially at 
synapses, was implicated in ***nmda*** -induced thermal hyperalgesia. 
The current study investigated the possible involvement of PSD-95/SAP90 in 
detg. mac for isoflurane anesthesia. Sprague-Dawley rats were pretreated 
intrathecal^ with PSD-95/SAP90 antisense oligodeoxy ribonucleotide (ODN) , 
sense ODN, missense ODN, or saline every 24 h for 4 days. After initial 
baseline detn. of the MAC, ***nmda*** or saline was injected 
intrathecally. Ten minutes later, MAC measurement was repeated. The rats 
also were evaluated for the presence of locomotor dysfunction by 
intrathecal administration of ***NMDA*** or saline in the saline- and 
ODN-treated rats, in the groups treated with antisense ODNs, but not in 
those treated with sense or missense ODNs, there was a significant 
decrease in isoflurane MAC that was not accompanied by marked changes in 
either blood pressure or heart rate, in the saline-treated group, 
intrathecal ***nmda*** caused an increase in isoflurane MAC. in 
contrast, in the antisense ODN-treated group, intrathecal ***nmda*** 
did not produce a significant change in isoflurane MAC. An ***nmda*** 
-induced increase in blood pressure but not heart rate was found in both 
saline- and antisense ODN-treated groups. Locomotor activity was not 
changed in any of the treated animals. The results indicate not only a 



***NMDA*** -induced increase in isoflurane MAC in the PSD-95/SAP90 
anti sense-treated animals, which suggests that PSD-95/SAP90 may mediate 
the role of the ***nmda*** receptor in detg. the MAC of innalational 
anesthetics. 
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AB The effect of a selective cyclic guanocine 3 1 , 5 1 -monophosphate 
(cGMP)-dependent protein kinase ialpha inhibitor, Rp-8-((4- 
chlorophenyl)thio)-cGMPS triethylamine (Rp-8-p-CPT-CGMPS) , on either 
N-methyl -D-aspartate ( ***nmda*** )- or N-ethyl-2-(l-ethyl-2-hydroxy-2- 
ni trosohydrazino)ethanamine (NOC-12, a nitric oxide (NO) donor) -produced 
thermal hyperalgesia was examined in the rat. intrathecal administration 
of ***nmda*** (15 pg/10 mul) or NOC-12 (10, 20 and 30 mug/10 mul) 
produced a marked curtailment of the tail-flick latency. Maximal 

***nmda*** - or NOC-12-produced facilitation of the tail -flick reflex was 
significantly and dose-dependently blocked by intrathecal pretreatment 
with Rp-8-p-CPT-CGMPS (7.5, 15 and 30 mug/10 mul). Rp-8-p-CPT-CGMPS given 
alone did not markedly alter baseline tail-flick latency. These results 
suggest that the activation of cGMP-dependent protein kinase Ialpha is 
required for ***nmda*** - or NO-produced facilitation of thermal 
hyperalgesia at the spinal cord level. 
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ab Aim: To examine the effects of N-methyl -D-aspartate ( ***nmda*** ) and 
non- ***NMDA*** receptors on noxious stimulation-induced Fos expression 
in the rat spinal cord. Methods: Formalin (2%) was injected s.c. into one 
hind-paw of the rat. Results: Two hours after s.c. formalin, Fos-like 
immunoreacti ve (FLI) neurons were distributed mainly in medial part of the 
lamina I and the outer lamina II of the ipsi lateral dorsal horn. 
dl-2-Amino-5-phosphonovalerate administered intrathecally (10 .mu.L, 0.01, 
0.1, or 1 g/L) before injection of formalin into a hind-paw reduced the 
no. of FLI neurons dose-dependently in the dorsal horn (P<0.01), while 
6,7-dinitroquinoxaline-2,3(lH,4H)-dione (1 g/L) was ineffective. 
Conclusion: ***nmda*** receptor mediated noxious stimulation-induced 
Fos expression in the rat spinal cord. 
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AB PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in MAC for isoflurane, but also experience an attenuation in 
the NMDA-induced increase in isoflurane MAC. PSD-95/SAP90 appears to 
mediate the role of the NMDA receptor in determining the MAC of 
inhalational anesthetics. Suppression of the expression of PSD-95/SAP90 
in the spinal cord significantly attenuates responses to painful stimuli 
mediated through the N-methyl-D-aspartate receptor activation. In spinal 
cord neurons PSD-95/SAP90 interacts with the N-methyl-D-aspartate 
receptor subunits 2A/2B. Activation of the N-methyl-D-aspartate receptor 
in spinal hyperalgesia results in association of the 
N-methyl-D-aspartate receptor with PSD-95/SAP90. PSD-95/SAP90 is 
required for hyperalgesia triggered via the N-methyl-D-aspartate 
receptor at the spinal cord level. 
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PSD-95/SAP90 anti sense-treated animals not only experience a significant 
decrease in min. alveolar concn. (mac) for isoflurane, but also experience 
an attenuation in the NMDA-induced increase in isoflurane MAC. 
p SD _95/SAP90 appears to mediate the role of the NMDA receptor in detg. the 
MAC of inhalational anesthetics. Suppression of the expression of 



painful stimuli mediated through the N-methyl-D-aspartate receptor 
activation. In spinal cord neurons PSD-95/SAP90 interacts with the 
N-methyl-D-aspartate receptor subunits 2A/28. Activation of the 
N-methyl-D-aspartate receptor in spinal hyperalgesia results in assocn. of 
the N-methyl-D-aspartate receptor with PSD-95/SAP90. PSD-95/SAP90 is 
required for hyperalgesia triggered via the N-methyl-D-aspartate receptor 
at the spinal cord level. 
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halothane 

<chemical> A nonflammable, halogenated, hydrocarbon anaesthetic that provides relatively rapid induction with little or no excitement - 
Analgesia may not be adequate . Nitrous oxide is often given concomitantly. Because halothane may not produce sufficient muscle 
relaxation , supplemental neuromuscular blocki ng agents may be required. 



Pharmacological action: anaesthetics, inhalation . 



Chemical name: Ethane, 2-bromo-2-chloro-l,l,l-trifluoro- 
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